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OLEOPHOBIC AND ll"i'DROPIIOB)(-; PROPERllEe; OF FLlH)H"O COV)POL!\'I)S 
A,\D TlIElI{ API'UCATlON IN LEATlllm [\lAKING 
T, NAf;AI\\ltISii.-\~JI\~i, K, J. Kl'IlI.AYA.' 
D, IZAidAS\\'r\,\iY S~ M. SANTAI'I','\ 
('cII/m/ /.co/lier !?e,\'/'III'ch /l1l'1i//I((', /\I(/(/nis. 
A.pplicatiull "I" i1u"rll n'iI'l'0unds ill Icather Illakill!; i, survcyed, 
Thc theory hehiild Iltc oil ;\IId wain repelling I\lct.:hani'lIl~ lli' i111(H" 
chemicals is opl.,incti. Tilt: illlporlalH.:e til' ,'al ious types or II1IOl(l chemi-
cals, ~1I(h as 1\,,1") 'I,:I'\'li·,:s. ,ccij1ul;;lllns or Iluol in\' C<lillail1it1~! IlWt1l1IllCr s • 
llllro silicones. pl"'sl'iHlrUlJs c(.t1lai"in),! lIuro ar::rylic~ is highlighled, 
FlIllgi'l:id~J and di"llfect:llll Plol'clli,s "I' Iluro cOl1ll'tlun<is I'll leather ar;: 
rcpOlled. I'(l,sibk lJev,'I\lPIllCilIS and applicalion of Ihesr JlUI'O chemicals 
- in IC;llhcr m;lking uIe SII);I,!Olctl, 
! II t ro(fuc t i () II 
/'nterest In fluorine c-h C III i ~ I r y 
increased vcry HllIch during recent years 
bcca;,sc of the ullusual hehaviour often 
<lscrihcd in materials as a result or introduc 
lion or Iluorinc atom in tilcill. The Iluuro 
chemical ~ndusuy, however, lagged hehind 
as compared to its halogen members, 
because of _ the difficulties III handling 
hydrogen fluoride. 
The maill use or flll,)rn compliuntis ill 
leather I1l<1king is tll imparl oil and \Vater 
repelling characteristics to !calilcr. Some 
'fluorn C(ll1ljlC11lnds have also fOllnd applica-, 
t iun as fungicides in tanlleries. 
Before directly dealing with their pr(\--
perlies and :tpplications it i<; worJil explain\-" 
ing about water and oil repclkncyand Ihe 
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Ihcory behind these ciJaraelt:ri<;lil'" which 
make Illlorll compounds oil alld wal..:r 
repellent. 
Fluoro compounds illlp:trt llydrppilo\1il,: 
(water repelling) and nkopll(lhic (11" 
rerelling) propL'I'ties Sil1111lt;lnCollsly, This 
combined effect is l'alkd as stain rt.'p(:llcncy. 
The stain repellency may be considered as 
the ability of the material to withstand 
penetration by liquid stains untler static 
t,'()nditions, that is, conditions under which 
the only forces inf111l'ncin),\ thc penl:lrati()11 
of soiling component into the material 
arc capillary forces and the wcight of the 
drop. However, stain resistance tif:t 
l1l<ltcrial is a term lIsed to descrihe tile 
degree to which a treated material stained 
under dynami~ conditions may be relurned 
to its original Iinstained appearance by 
wiping or blotting the surface. Generally 
stains may be caused by (a) coloured 
liquids, (b) colourles5 oils and greases and 
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(c) colourless solvents'. III·thc ;Ibscncc of 
stain rcpcllellt treatments oils and oil-based 
liquid ~t:l.iIlS sprcad rapidly o"er I:tjfgl' <lrl':1S 
of substrate and invaritlhly fCliLler thl' 
art ide soi led. ' 
T"ble I shows that considerable \,;Iri:l-
tiolls ill critical surf:ICC tension OCcur if 
tile groups constituting the surface :lll' 
changed. In the first exal11ple of surface 
with substituted c:r:" groups, a liquid with 
;1 crilical surface tcnsion of" G dynes/CIll. or 
/C" w(llild he rl'qllilcd tll w('t thc ~lIr/";l<:l' 
wll~.·lc;I";1 liquid willi Ilighl'r sur/'ace Icn~i(ln 
C;IIlIIOI wet il. Substitutio/l of" hydrogen 
/,pr (lIlC PI' the nllPrillc atplllS Illure thall 
d u u h It: s till' L' r iIi c; 1 I ~ II I' Ll n: t I' II sin 11 , a 11 d 
hence slich a surf:lCC would be morc readily 
wetted. In the last example, (p()ly (villyli-. 
1'lJy,lil'{t/ 1'/1(,lIIi.l"II"), of" (Ii/ 1I11t1 1I'lilel" /"('/11:'" 
("I/cy il/lll(Jffcd hy jlI/Of() COli II)() lI//(lr' 
Oil repcl/cllcy is the property! which 
resulls from tlIc low surface l'J1erl!V n/' 
I ,. 
fluorinated Hims and coatings. 'Fluor!.l-
chell1ic,d surfaces establis/t a megarivc 
I -capillary pressure with both aquct)us and 
oily stains' and consequently prevent their 
absorption illto trealed substrates. ~islllall 
el al··~ havc shown that weltabilityol" low 
surface energy sol ids depcnded dirl:ctly 011 
the groups of atoms forming- th~ solid 
surface. Measurement of contact angles 
(Fig. I) affordcd a means of assessih g thc 
wettabilitY0f surfaces. In the case or 
homologous series of orgailic liquids; it has 
been shown lhnt a plot of cosine or contact 
angle 0, agains't the surface tension of the 
liquid produces a straight li;legraph 
(Fig. 2). The value of surface tension 
corresponding to liilc Cos 0 = I (0 'dplOtes 
COil tact angle and hence the conditidn Cos 
I o ,- I is cquivalent to cornpldc we'lling) 
has becn defined as the cri I iral s~lrrace 
tension. 'Ie, of the solid. 
Liquid 
. Sofi.d 
Lal"f!c COl/fact lII/gle 
dellc chloride) surf:lcc) n relatively higher 
crit ical surface tcnsion is noted. Thus. 
other halogen atollls othcr than fluorinc do 
not provide sLlch low energy surfaccs. 
TAllLE J 
Critical slIrfat:l' tension, 'It: of 
low surface energy slIrfa'ccs 
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Fig. 1 : 1 he behaviour iof urops of the same liquid on films of 
bigh and low S!Urface energy solids, 
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A 1'101 l'\' \,'llSilll' () I',\' surface tension or liquid. 
Consequently, ill ordl'l' to obtaill oil amI 
water repellent properly, it is necessary to 
! cover the slIl'racc of fihres with clo~;cly 
,I packcu Iluorille c()lItaillin~ groups sucll ;IS 
i pt'l'fluoro aeryl ic polymer (Fig. :\) 
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Development 0/ jll/om clielllic(Jl.~ suitable 
for leatlier 
The products slIccessfully developed and 
applied were organIc acids, containing 
C, cr. 
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Fig. 3 ; Fluoro polyn~er 
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;II/casl ." lluc l ri'IC :ttOIllS (ror exalllple per 
Il 'wro hUlyric :Icid). C,F, (OOH) pe~ Iluorn 
ac.id.~ <llld Illt'ir clirome Cnl11plexes could 
h(' :lppli,'<1 1'1 \lII'de Iype or k:IIII'cr\ ror 
1l1:lkil1g t11C11l oil al1d waleI' pro'o/'. III 
making ~idl' tipper /callier': wilh co'rrectcd 
gr:lln "il ;lllll waler l:epellcl1l, IlUOILUCOIll" 
p()unds ;11'(' rCl'llIlIII1Cl1ded. 
trealing it with thc dispersion of I (-staa-
midc methyl) pyridinilll11 chloride (II in 
watcr mixcd w,ith sodiulll acetate in water 
at IIO·LH),'F and combilled with an cmul-
sinn or perfluoro bulyl acrylate (2) at 110. 
130°F. Thi, disj)ersion would give better 
resulls compared 10 thc trcatlllcnt or 
lealher willJ either I or 2 alolle.'3 
Terll1in:lll\ hral1ched 
IllUll(lchltlrill:llcd rer Illioro 'l':lr\l()xylic 
;Il'ids' (of the Iype givell below) and their 
derivalivt''; /'I)lllie/ use i,l Irealillg /calher 
~IJrrace~. The trc:lled surfaces WCI'li foul1d 
1" 11:IVt' Ilil'li dl.'prcc (II' w;llcr r('lwll('IIiCY at 
low l.'(IIlCl·I!lr:11 i()lls :llld good (Iii rl'pc,llelley. 
The lcalhcrsurraccs arc relle/ereel extremely 
hydrophohic. 
C F" 
I i ('I ( .. I···.---·(·······.-(R r ) ('O()II, 
I 
I{ 
\ V h CI' c I ~ ,. c () I' res p () Il d s I (I I' (' I' 1l11!1 I' 0, ; I I k Y 
kill' g I' 0 II jl l' 0 Il t a i Il i Il g : I t It: a s II (j <I r h () 11 
:1 t tJ 111 <'. 
IlllubriCllillg action or :tlkcllvl slIcci'llC 
Oi I repelling property or poly!111orn 
cOIllPounds IS closely rclated to cllain 
lenglh. Longer chain length lowers the 
surl'ace energy and confers hydrophobic 
properties in varying degrees bccausc or 
CF" and a good number of' CF~: sites. 
Normally, silicone water repcllents C:lnnllt 
be used in conjuction wilh lluorochelllil':lls 
as [hey gre;l!ly reducl' thc nil rcpelknl 
prppt'f'ty or Illlnrll L';lrhnn~. Thi, is bCl';III';,' 
(,I' till' Illa"~i:)g'· or IlUllrl) alkyl !!rOlips :llld 
Icrlllin:li Irifluoro Il1ctilyl groups of the 
Iluorl) pol\,l11er by :t fill11 01' siliconc poly-
Illcr, ('(lI1I;lillill,l! liophilic (oil altr;lclil1!!) 
. 11 It: 1 11)'1 groups. 'I'll ovcrCOllll: I "i~ diflicltlly 
<l11(,lIlpl'-, II<lvc Iwen 111atk to make SI:lill-
repel klil lil1isllC~ 1l1(lf'(: hytlrnpllohic alld 
1I101'l: dllr:lh/c hy i l1('nrpnr;1 I i,JI1 (II' 11Ilorl> 
'~llkyl !:~r(llljh Oil Ihe sili(,(>llc :llulll, tilrotl.>!h 
covaknt linkages"""; ;Illd by Ihe prep;lrati,," 
or fl1l0rl' :I,lkyl siloxallc polymer. III I h.: 
else ,lr Fr:lil1-lillishctl IC:tlhcr~, soil repcl-
kiley, \\'et·l'u/) fastness :ll1d he"t resistal1ce 
:Irc ill1(lorl;JIlI properties. [),",'clopIl1Cnl Ill' 
pnlYlllel's containillg per Illiorn gr'liljl 
suitahly oriellted for silieldill,l! the surl':ICl' 
to nil ;llld wilter molecules <lnd capable or 
witilSI:llldillg dry C/c;lIlillg lIpt:ratitlll I', 
imperative il1 the ncar futurc. 
. :Ic'ie/ for waler repellent Ieilllic;', H,I'pkill' 
I'f 11/' ha\t' used per nuorn alkvl ('arh~)x\'lic 
acids alld its dllPIlli1l1l1 COlllpl'l'xo (:SCl;Il'1i 
g:lllrd (11' Millill'sola Millil1g & !VI:rllllfAclur--
ing Co.) as ol1e or llie ingredicl1ts ill 11l'; lbn f! 
katha oil alld waleI' proor. Scolch !taurd' 
i, also recoil1lllended during or i ann 
Ii'lis/Jing operatiolls to get cxcellent Iwater 
resistance. i\ good Ilumber or 11uoro 
Cl)ll1poullds arc reported in litcrature. to he 
used as water :ll)d, oil repelling <lgel')ls in 
leal her i Ilelllstry., A fi'llorochelll iea I Fora-
perle C~().1 that can hc [lpplicd 10 i h0111 
SlIt'de "lid grain lealhers 10 impart water 
:llld sl;lin rcsislHllce W:IS rcc('ntly,introc/uct'ci. 
In I he casc or nUl) 1'0 acryl ies, fluof'() s i I l~S 
;Ire s() placed that they form .;ide chain, 
so lilal the lilm cOlllaining this wii'l he 
shielded I'rolll oil and waters (Fig 4.) 
Pc rill(' ; I hie, we t tab Ie, per III aile nIl y ;v; lin 
resistant lealher C;tn he produccd hy 
~ . 
• 
Ftlrlher, Ilu(lrinc COl1l:lining phosplll.lrih 
c O ll1pounds also impart oil rcrellclll'Y. 
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Poly !1u()roalkyl j1hosphate~, having l\1edilllll 
:lIkyl cilaill-icnt!lh can be :1I1plicd III k:llilo 
III illiparl oil ref1('IIcIll'~:I', I'\'(ld\lcl~ of lilis 
\ Y jll', 111 a y fi n d pi: I L' l~ i II III e 111 a nu fa c III n' [l t 
j lid II q r i:1I g It')\' C S ; I n d ~~: \ r Illl' III :; , 
Fluorine cVlllaillillg en/ln/rllleI'S 
Fruoro polymers of I he typ~: pCI' nUIlI" 
ocl)'1 acrylate IIlctilaqylyi clIlllridc C,(llwly 
Iller 1ll:IY a Iso be lIsed for Illak i Ilg 1'111' slai II 
repellent (lnd shrink n:sistaIl 1." The 
product is ontai ned by copolymcrisi ng 
I, I - clihydro per fluoro oClyl <ll'rylatc 
;\nd lIlclilacrylyl chllHidc, Tili~ rl.'aclivl' 
polymer (Fig. 5) when applied to fur will 
react with amino ;\cid hydroxyl groups 
resulting in desired propcrtics,~" 
Fig. ,S: COl'nIYI1H:r 
LI:ATIII'i{ selLNer, VO/ .. Tl 11)7). 
'.' 
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(11101'0 COII/!)! II/II ds (/ ,I 
disillt/'c 1(/11 1.1' 
(/11.1 
FIlH1I'll L'olllpolinds arc used as disinfec-
tanlS to leatiler''', ror preventing 'red 
hcat' ui' brined hides during storage. addi-
liul1 of silicnl1ulllidc ;Ind sociium pcnlacldo-
r"pI1CIl;tle ~tre rccol\1lllcndcd. I [ides which 
<i'l 1101 C()llt;lill eillin or these disinfl'ctallts 
IV!.:!''; IllJ(lj' :I1'll'l' Sll'r;lgc, I!ide, 1\'l';lt,,:! 
witl, N<I, SiF" were belleI'. Silicul1uoridc 
h;IS becn fuund to he eO'eel ivc to preV(111 
bacterial gro\Vlh~". Acceicrated soaking" 
and liming of hides was achieved for heavy 
upper \cather by drumming s:lllcLl hilk 
splits with Na,! SiF", 
Flu{)J'o compounds have also rOllnd their 
llSC ill ll'.Xlik. paper ;lnd plastic illdu~lr:ic, .. 
1:lllorill<ltcd \\'ax.~1 perilitoru :llkyl vill)1 
SltlpllOll( <"", plliy (2.1 his Itepl;1 IlIlPI()i'l)'-
propoxy propyl acrylale"') etc. imparted 
(Iii and walcrprno'llng propertil's 10 L'I)II()n 
;llld papcr, Slllel/"~ reported a Illimber or 
p,-~rll\lor(l alkyl ._. terminated COl1l110lll1cis 
which arc IIsei'ul :1:'> oil alld waler repel kn!.,. 
Cll'\lillg~;, Such coatings call be c\lendc:<i 
for kat her Ii n i -; h c s :t h 0 , I' e r 111/ 0 I' \) :t I k y I 
urca dcrivaliycs2~ were found tn imp:lrt crc:hC 
resist,tlll property, Finally, Illiurine render, 
I 
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